In serum there are two classes of hexosaminidase. One of these is heat-labile and is inactive in children with Tay-Sachs disease. Serum from heterozygotes for Tay-Sachs disease has half the normal activity of the heat-labile enzyme. The heat-labile enzyme can be inactivated by heating serum diluted in buffer for 5 mm at 60 #{176}C. We have used this property to develop a reliable, fully automated assay for serum hexosaminidases, which can be used for mass carrier screening programs. 
Materials and Methods

Reagents and Samples
The substrate used was 4-methylumbelliferyl-l- Figure  1 . The equipment used is the "AutoAnalyzer II" (Technicon  Instruments Corp., Tarrytown, N. Y. 10591). Serum, 50 sl, was diluted to 1 ml with buffer and placed in 12 x 75 mm glass test tubes in a specially adapted tray on the sampler.
After every 10 to 12 tubes a tube of water was inserted to wash the lines and to clearly delineate the baseline. Before the AutoAnalyzer was set up, one aliquot of the diluted serum was heat denatured at 50 #{176}C for 4 h or at 60 #{176}C for 5 mm. The samples were then placed in the sampler with an unheated tube followed by a heated tube, so that total and heat-stable enzyme activity could be calculated sequentially.
All samples were run in duplicate, and control samples of a known heterozygote and known normal serum were assayed every 2 or 3 h during the run.
The system could be standardized by using aliquots of 4-methylumbelliferone of appropriate concentration in the sampler. Because the peaks tail off, In this system ( Figure  2 ), each serum sample is split into equal parts, one of which passes through a heating coil before mixing with the substrate, while the second passes through a delay coil of equal diameter and length. The two samples are then mixed with substrate, incubated at 37.5 #{176}C in a 6.9-ml heating coil, mixed with MAP, and read in separate fluorometers.
The output from the fluorometers is indicated on a dual-pen recorder. By proper adjustment in the length of transit lines, the peak for the total enzyme activity run and that for the heat-denatured line can be caused to appear in immediate juxtaposition to one another on the chart paper ( Figure  3 ). Control samples of normal serum and a serum from a known heterozygote were run every 2 to 3 h. With Figure  3 ). We were therefore concerned that one peak might distort the height of the subsequent peak. We ran samples alternating each serum with a water wash and compared the results when sera were run consecutively (Table  1) . With average or high- In Tables  1-3 , "% A" is the percentage of heat-labile enzyme.
activity samples peak tailing does not affect the result for activity of the succeeding sample. We also examined the precision of the method by using three sera with high, intermediate, and low activity.
Twenty replicates of each sample were run successively as a group and were then mixed and run in no special order. The coefficient of variation was low at all three levels of enzyme activity (Table 2) 
